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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Be I -Air  Lake  Dam 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Susquehanna 

STREAM:  An  unnamed  tributary  of  Snake  Creek,  Susquehanna  River  Basin 

SIZE  CLASSIFICATION:  Small 

HAZARD  CLASSIFICATION:  High 

OWNER:  Bel-Air  Lake  Association,  Inc. 

DATE  OF  INSPECTION:  March  24,  1981  and  April  30,  1981 

ASSESSMENT:  Based  on  the  evaluation  of  existing  conditions V^the  condition 
of  Bel-Air  Lake  Dam  is  considered  to  be  unsafe/nonemergency  due  to  a 
seriously  inadequate  spillway  capacity. 


The  overall  condition  of  the  dam  is  considered  to  be  fair.  Although  at 
this  time  no  signs  of  significant  distress  were  observed,  it  appears 
that  the  center  of  the  dam  has  significantly  settled.  The  design 
drawings  show  the  design  freeboard  to  be  five  feet,  but  the  available 
freeboard  is  only  approximately  two  feet.  It  also  appears  that  fill  has 
been  placed  on  the  downstream  slope,  increasing  the  crest  width  from  the 
design  value  of  10  feet  to  about  30  feet  near  the  center  line  of  the 
dam  and  greater  than  SO  feet  near  the  left  abutment.  The  dam  has  no 
functional  low  level  outlet  facility.^ 

The  spillway  capacity  was  evaluated  according  to  the  recommended  criteria. 
According  to  this  criteria,  small  dams  in  the  high  hazard  category  are 
required  to  pass  from  one-half  to  full  Probable  Maximum  Flood  (PMF) .  In 
view  of  the  size  of  the  dam  which  is  closer  to  the  lower  limit  of  the 
small  size  classification,  one-half  of  the  PMF  was  selected  as  the 
spillway  design  flood.  The  present  flood  discharge  capacity  was  then 
evaluated  according  to  the  recommended  procedure  and  was  found  to  pass 
less  than  10  percent  of  the  PMF  without  overtopping  the  embankment. 

Because  the  capacity  is  less  than  50  percent  of  the  PMF  and  results  of  a 
breach  analysis  indicate  that  the  potential  loss  of  life  and  downstream 
damage  would  be  significantly  increased  due  to  a  dam  failure,  t'  e  spillway 
is  classified  to  be  seriously  inadequate. 

The  following  recommendations  should  be  implemented  immediately: 

l.  The  owner  should  immediately  retain  a  professional 
engineer  to  conduct  studies  to  more  accurately 
ascertain  the  spillway  capacity  and  the  nature 
and  extent  of  improvements  required  to  provide 
adequate  capacity.  Immediately,  the  crest  of 
the  dam  should  be  filled  to  the  design  level  under 
the  supervision  of  a  professional  engineer  and  the 
upstream  face  should  be  provided  with  erosion 
protection. 
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2.  The  owner  should  investigate  the  operability  of 
the  outlet  works  and  should  perform  any  necessary 
maintenance  required  to  make  it  functional  or 
develop  means  to  drain  the  lake  in  the  event  of 
an  emergency,  if  required. 

3.  The  deteriorating  concrete  associated  with  the 
spillway  structures  should  be  repaired. 


4.  Brush  and  trees  on  the  downstream  face  of  the 
dam  should  be  removed . 

5.  A  minor  seepage  area  below  the  toe  of  the  dam 
should  be  periodically  inspected  to  determine 
if  the  seepage  condition  is  worsening. 

6.  Around-the-clock  surveillance  should  be  provided 
during  unusually  heavy  runoff  and  a  formal  warning 
system  should  be  developed  to  alert  the  downstream 
residents  in  the  event  of  an  emergency. 

7.  The  owner  should  develop  a  formal  operating  and 

1  maintenance  plan  for  the  dam.  Included  in  the 

plan  should  be  a  provision  for  regular  inspection 
of  the  facility. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
BEL- AIR  LAKE  DAM 
NDI  I.D.  PA-0066 
DER  I.D.  058-116 


SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 

a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1 . 2  Description  of  Project 

a.  Dam  and  Appurtenances.  Bel-Air  Lake  Dam  consists  of  an  earth 
embankment  approximately  250  feet  long  with  a  maximum  heignt  of  approxi-r 
mately  17  feet  from  the  downstream  toe.  The  dam  crest  is  irregular.  The 
design  crest  width  is  shown  to  be  10  feet,  but  the  width  varies  from 
27  feet  to  greater  than  50  feet.  The  narrowest  crest  section  is  located 
near  the  center  of  the  dam.  It  appears  that  fill  has  been  placed  against 
the  downstream  embankment  slope  since  the  completion  of  the  dam.  The 
downstream  embankment  slope  can  be  identified  for  only  a  60-  to  80-foot 
length  of  the  dam  near  the  original  stream  bed  alignment.  Over  this 
length,  the  downstream  slope  is  approximately  1  horizontal  to  1  vertical 
and  the  face  is  covered  with  thick  brush  and  trees.  Over  the  remaining 
length  of  the  dam,  the  embankment  merges  into  the  abutments  such  that  the 
junctions  of  the  abutments  and  the  embankment  are  not  easily  identifiable. 

The  spillway  of  the  dam  consists  of  a  concrete  overflow  spillway  structure 
which  is  excavated  into  the  right  abutment.  The  spillway  structure 
includes  a  34- foot-wide ,  5 . 5 -foot-deep  concrete  overflow  section  which 
discharges  onto  a  concrete  apron,  then  into  a  grouted  riprap  chute, 
terminating  at  j  plunge  pool  at  the  toe  level  of  the  dam.  The  low  level 
outlet  consists  of  a  12-inch-diameter  corrugated  metal  pipe  encased  in 
concrete,  extending  from  the  upstream  toe  to  the  downstream  toe  near 
the  center  of  the  dam.  Flow  through  this  outlet  pipe  is  controlled  by  a 
valve  located  at  about  the  midpoint  of  the  pipe.  The  valve  is  operated 
by  a  valve  stem  which  extends  to  the  embankment  crest.  The  valve  is 
reported  to  be  inoperable. 
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b.  Location.  Bel-Air  Lake  Dam  ia  located  (N41*  57.0'!  W75*  52.2') 
on  an  unnamed  creek,  a  tributary  of  Snake  Creek,  in  the  southwestern  part 
of  Liberty  Township,  Susquehanna  County,  Pennsylvania.  Plate  1  illustrates 
the  location  of  the  dam. 

c.  Siae  Classification.  Small  (based  on  17-foot  height  and 
115  acre-feet  maximum  storage  capacity). 

d.  Hazard  Classification.  The  dam  ia  classified  in  the  high  hasard 
category.  Downstream  from  the  dam,  the  unnamed  creek  flows  under  State 
Route  29  at  approximately  1.5  miles  from  the  dam  and  then  joins  Snake 
Creek  near  the  Village  of  Lawaville.  A  houae,  a  general  store,  a  gas 
station,  and  a  church,  all  located  within  the  Village  of  Lawsville, 
constitute  the  main  impact  area  of  the  flood  which  might  be  associated 
with  a  dam  failure.  The  basement  levels  of  the  buildings  are  estimated 
to  be  within  5  to  10  feet  of  the  stream  bed.  It  is  estimated  that  State 
Route  29  would  also  be  damaged  if  the  dam  failed.  Failure  of  the  dam 
would  probably  cause  loss  of  more  than  a  few  lives  and  appreciable 
property  damage  in  this  area. 

e.  Ownership.  Bel-Air  Lake  Association,  Inc.  (Address:  Mr.  Paul 
Labosky,  Vice  President,  Bel-Air  Lake  Association,  Inc.,  1115  Richard 
Street,  Johnson  City,  New  York  13790.) 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  The  dam  was  originally 
designed  by  McFarland  and  Brown  Engineers  of  Binghamton,  New  York,  in 
1947.  However,  prior  to  completion  of  the  original  structure,  the  dam 
design  was  revised  in  1949  by  Mr.  Regis  C.  McNamare  (Licensed  Professional 
Engineer,  State  of  New  York)  to  incorporate  a  2.5-foot  increase  in  the 
height  of  the  embankment  and  in  the  crest  level  of  the  spillway.  The 

dam  was  constructed  by  Mr.  Stanley  Yenkinevitch  of  Dimock,  Pennsylvania, 
with  completion  in  1950. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally  main¬ 
tained  at  the  spillway  crest  level,  leaving  1.8  feet  of  freeboard  below 
the  measured  low  spot  of  the  dam.  Excess  inflows  into  the  reservoir 
are  discharged  over  th»  spillway  structure. 

1.3  Pertinent  Data.  Elevations  referred  to  in  this  and  subsequent 
sections  of  the  report  were  determined  based  on  field  measurements, 
assuming  the  spillway  crest  to  be  at  Elevation  1410  (USGS  Datum)  as 
interpolated  from  the  USGS  7.5-mir.ute  Franklin  Forks  quadrangle.  Design 
elevations  are  relative  to  arbitrary  site  data. 

a.  Drainage  Area  1.49  square  miles^ 1 


m 


Planimetered  from  USGS  topographic  map.  State  records  indicate  the 


drainage  are*  i--'  be  1.12  or  1.18  square  miles. 


b. 


Discharge  at  Dam  Site  (cfs) 


Maximua  known  flood  at  dam  site 
Outlet  conduit  at  maximua  pool 
Gated  spillway  capacity  at  maximua  pool 
Ungated  spillway  capacity  at  maximua  pool 
Total  spillway  capacity  at  maximua  pool 

c .  Elevation  (USGS  Datura)  (feet) 

Top  of  dam 

Maximua  design  pool 
Normal  pool 

Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Maximum  tailwater 
Toe  of  dam 

d.  Reservoir  Length  (feet) 

Normal  pool  level 
Maximum  pool  level 

e.  Storage  (acre-feet) 

Normal  pool  level 
Maximum  pool  level 

f .  Reservoir  Surface  (acres) 

Normal  pool  level 

Maximum  pool  level  (existing) 

g.  Dam 
Type 


Length 
Height 
Top  width 

Side  slopes 


Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


TIT 


Outlet  pipe  is  not  operable. 


Unknown 

Unknown^) 

Not  applicable 

271 

271 


1411.8  (existing  low  spot) 
1415. 0  (design) 

1415.0 

1410.0 

1397  (design) 

1396.5  (design) 

Unknown 

13951 


16001 

18001 


89  (design) 
115 


13.8 

15.5 


Earth  embankment 
with  concrete 
gravity  spillway 
250  feet 
17  feet 

Varies  from  27  feet 

to  greater  than  50  feet 
Downstream:  Varies 
from  1H: IV  to  6H: IV 
Upstream:  3H: IV  (design) 
No 
No 
Yes 
No 
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h.  Regulating  Outlet 


Typ« 


Length 

Cloture 

Access 


Regulating  fecilities 
i.  Spillway 
Type 

Length 

Crest  elevation 
Upstream  channel 
Downstream  channel 


12-inch-diameter 
corrugated  metal 
pipe,  reportedly 
encased  in  concrete 
97±  feet  (design) 
12-inch-diameter  valve 
Valve  chamber  and  stem 
located  on  embankment 
crest 
Valve 


Concrete  overflow  weir 
structure  with  rec¬ 
tangular-shaped  crest 
34  feet  (perpendicular 
to  flow) 

1410 

Lake 

Concrete  chute  and 
earth  channel 
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SECTION  2 
DESIGN  DATA 


2 . 1  Design 

a.  Data  Available.  The  available  data  consist  of  files  provided 

by  the  Commonwea 1 th  of  Pennsylvania,  Department  of  Environmental  Resources 
(PennDER) ,  which  contain  design  drawings,  correspondence  and  inspection 
reports . 

(1)  Hydrology  ana  Hydraulics.  Review  cf  the  information  contained 
in  the  Commonwealth  of  Pennsylvania  files  revealed  that  there  are  no  ' 
original  hydrologic  and/or  hydraulic  design  data  available  for  the  dam. 

(2)  Embankment .  The  available  information  consists  of  design 
drawings . 

(3)  Appurtenant  Structures.  The  available  information  consists  of 
design  drawings. 

b.  Design  Features 

(1)  Embankment .  As  designed,  the  dam  is  a  homogeneous  earth 
embankment  with  a  central  cutoff  trench  extending  for  the  full  length 
of  the  embankment.  Plate  2  shows  the  plan  of  the  dam,  and  Plate  3  the 
valley  profile  and  typical  sections  of  the  dam.  The  construction 
specifications  required  that  all  stone  exceeding  five  inches  in  size 
should  be  removed  from  the  fill  materials.  Material  was  to  be  placed  in 
horizontal  layers  six  inches  in  depth,  and  each  layer  thoroughly  compacted. 
No  internal  drainage  system  was  incorporated  into  the  embankment  design. 

As  shown  on  Plate  3,  the  embankment  was  designed  to  have  a  2H: IV  slope  on 
the  downstream  face  and  a  3H: IV  slope  on  the  upstream  face. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  consist 
of  a  concrete  overflow  spillway  located  at  the  right  abutment  and  a 
low  level  outlet  located  near  the  center  of  the  embankment.  Details  of 
the  spillway  structure  are  3hown  in  Plate  4.  The  spillway  structure 
consists  of  a  34-foot-wide  concrete  overflow  section  with  concrete 
sidewalls.  The  overflow  section  is  shown  to  be  a  gravity  structure  with 
a  base  width  of  9  feet  and  a  height  of  10.5  feet.  As  designed,  the 
spillway  sidewalls  terminated  about  10  feet  downstream  from  the  overflow 
section.  Presently,  the  sidewalls  extend  about  30  feet  downstream  from 
the  overflow  section  and  a  concrete  slab  has  been  provided  below  the 
overflow  section  as  a  spillway  apron.  According  to  the  owner's  repre¬ 
sentative,  a  grouted  riprap  chute  was  constructed  below  the  spillway 
apron  in  the  early  1970 's. 
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The  low  Level  outlet  is  a  12-inch-diameter  corrugated  metal  pipe, 
reportedly  encased  in  concrete.  The  upstream  and  downstream  ends  of  the 
pipe  are  equipped  with  concrete  headwalls.  The  pipe  also  is  reported  to 
have  concrete  cutoff  collars  along  its  length.  Flow  through  the  pipe  is 
controlled  by  a  valve  located  on  the  upstream  side  of  the  embankment. 

The  valve  is  operated  by  a  valve  stem  which  extends  to  the  dam  crest 
level.  Details  of  the  outlet  works  are  shown  on  Plate  3. 

c .  Design  Data 

(1)  Hydrology  and  Hydraulics.  A  Commonwealth  of  Pennsylvania 
report  entitled  '^Report  Upon  the  Application  of  Howard  H.  Walker," 
dated  November  5,  1947,  indicates  that  the  spillway  was  sized  to  pass  a 
discharge  of  1326  cfs. 

(2)  Embankment .  No  engineering  data  are  available  on  the  design 
of  the  embankment. 

(3)  Appurtenant  Structures.  No  engineering  data  are  available 
on  the  appurtenant  structures. 

2.2  Construction.  Available  information  indicates  that  the  dam  was 
constructed  by  Mr.  Stanley  Yenkinevitch ,  a  local  contractor  from  Dimock, 
Pennsylvania.  It  appears  that  prior  to  completion  of  the  original  dam 
construction,  additional  construction  was  undertaken  in  1949  to  raise  the 
dam  by  2.5  feet.  Fill  was  placed  on  the  upstream  and  downstream  embank¬ 
ment  slopes  and  the  spillway  structure  was  modified.  Visual  observations 
indicate  that  subsequent  to  the  1949  modifications,  additional  fill  has 
been  placed  on  the  downstream  slope  of  the  dam.  The  modifications  to  the 
spillway  structure  are  discussed  in  Section  2.1  b  (2). 

2.3  Operation.  There  are  no  formal  operating  records  maintained  for 
the  dam. 

2.4  Other  Investigations.  The  available  information  indicates  that  no 
additional  investigations  have  been  performed  other  than  the  periodic 
inspections  conducted  by  the  state.  The  last  state  inspection  was 
conducted  in  1977. 

2.5  Evaluation 


a.  Availability .  The  available  information  was  provided  by 

the  Commonwealth  of  Pennsylvania,  Department  of  Environmental  Resources. 

b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  The  available  information  is 
limited.  Only  the  watershed  area  and  design  discharge  capacity  of  the 
spillway  are  reported. 
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(2)  Embankment .  The  design  approach,  construction  techniques,  and 
design  documents  lack  such  considerations  as  embankment  slope  stability 
and  seepage  analyses.  However,  the  desipn  does  incorporate  such  basic 
components  as  an  impervious  cutoff  trench  and  erosion  protection  of  the 
spillway  discharge  channel. 

(3)  Appurtenant  Structures.  Review  of  the  design  drawings  indi¬ 
cates  that,  as  designed,  no  significant  deficiencies  exist  that  should 
affect  the  overall  performance  of  these  facilities. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  The  onsite  inspection  of  Bel-Air  Lake  Dam  consisted 
of: 

1.  The  visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe . 

2.  The;  visual  examination  of  the  spillway  and  its  components 
and  the  downstream  end  of  the  outlet  pipe. 

3.  The  evaluation  of  the  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  on  Plate  5. 

b.  Embankment .  The  general  inspection  of  the  embankment  consisted 
of  searching  for  indications  of  structural  distress,  such  as  cracks, 
subsidence,  bulging,  wet  areas,  seeps  and  boils,  and  observing  the 
general  maintenance  conditions,  vegetative  cover,  erosion,  and  other 
surficial  features. 

In  general,  the  condition  of  the  embaakmenL  is  considered  to  be  fair. 

The  most  significant  condition  noted  was  that  the  center  of  the  dam  was 
significantly  lower  than  the  top  of  the  spillway  sidewalls,  significantly 
reducing  the  potential  discharge  capacity  of  the  spillway.  By  field 
survey,  the  available  freeboard  measured  relative  to  the  low  section  on 
the  crest  of  the  dam  was  only  about  1.8  feet.  Plate  6  shows  the  existing 
dam  crest  profile.  The  design  drawings  indicate  that  the  design  freeboard 
was  five  feet.  Therefore,  the  center  of  the  dam  appears  to  have  settled. 
At  this  time,,  no  other  indications  of  ongoing  settlement  were  noted.  The 
middle  portion  of  the  downstream  face  is  covered  with  trees  and  brush. 

Aside  from  a  minor  seepage  area  (5  to  10  gallons  per  minute)  located  in 
the  original  stream  channel  about  30  to  40  feet  downstream  from  the 
toe  of  the  dam,  no  other  indications  of  distress  were  noted. 

c.  Appurtenant  Structures.  The  appurtenant  structures  were 
examined  for  deterioration  or  other  indications  of  distress  and  for 
obstructions  that  might  limit  flow,  capacity.  In  general,  the.  structures 
were  found  to  be  in  fair  condition.  The  concrete  surfaces  of  the  spillway 
sidewalls  were  found  to  be  deteriorating  at  sections.  The  low  level 
outlet  was  reported  to  be  nonfunctional. 

d.  Reservoir  Area.  A  map  review  indicates  that  the  watershed  is 
predominantly  woodlands  and  pasturelands .  A  review  of  the  regional 
geology  (Appendix  F)  indicates  that  the  slopes  of  the  reservoir  are  not 
likely  to  be  susceptible  to  landslides  which  would  significantly  decrease 
the  storage  volume  of  the  reservoir. 
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e.  Downstream  Channel.  Flow  from  the  spillway  appears  to  be 
eroding  the  abutment  side  of  the  spillway  discharge  channel.  The 
spillway  structures  are  not  affected  by  the  erosion  area  at  the  present 
time.  Further  description  of  the  downstream  conditions  is  included  in 
Section  1 .2  d . 

3.2  Evaluation.  The  most  significant  condition  noted  was  that  the 
center  portion  of  the  embankment  is  significantly  lower  than  the  design 
dam  crest  level,  thus  reducing  the  potential  discharge  capacity  of  the 
spillway.  Other  conditions  noted  were  that  the  low  level  outlet *was 
reported  to  be  nonfunctional  and  in  need  of  repair  and  that  the  down¬ 
stream  embankment  slope  is  covered  with  brush  and  small  trees  which 
should  be  cleared.  The  upstream  face  requires  erosion  protection. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure .  There  are  no  formal  operating  procedures  for  the 
dam.  The  reservoir  is  normally  maintained  at  tno  spillway  crest  level 
with  excess  inflows  discharged  through  the  spillway  structure. 

4.2  Maintenance  of  the  Dam.  The  maintenance  condition  of  the  dam  is 
considered  to  be  fair.  Although  the  dam  crest  appears  to  be  mowed 
periodically,  the  downstream  slope  is  covered  with  brush  and  small  trees 
which  should  be  cleared. 

4.3  Maintenance  of  Operating  Facilities.  The  only  operating  facility 
of  the  dam  is  the  valve  of  the  outlet  pipe.  The  owner  reported  that 
the  outlet  pipe  valve  is  nonfunctional. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  via  residences  in  the 
vicinity  of  the  dam. 

4.5  Evaluation.  The  maintenance  condition  of  the  dam  is  considered  to 
be  fair.  However,  the  operating  facility  is  in  poor  condition.  It  is 
recommended  that  necessary  repairs  be  undertaken  to  make  the  low  level 
outlet  functional  or  that  other  methods  be  developed  for  draining 

the  lake  during  emergencies.  It  is  considered  advisable  to  clear  the 
brush  and  trees  from  the  downstream  embankment  slope  and  to  repair  the 
deteriorating  concrete  of  the  spillway  structure. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 


a.  DuS  Data.  Bel-Air  Lake  Dam  drains  a  watershed  area  of 
1.5  square  riles  and  impounds  a  reservoir  with  a  surface  area  of 

13.8  acres  at  its  normal  pool  level.  Flood  discharge  facilities  for  the 
dam  consist  of  a  concrete  overflow  spillway  structure  which  has  a  rec¬ 
tangular  shaped  weir  crest  for  control.  Based  on  the  available  freeboard 
relative  to  the  low  spot  of  the  dam,  the  capacity  of  the  spillway  is 
estimated  to  be  271  cfs. 

b.  Experience  Data.  As  previously  stated,  Bel-Air  Lake  Dam  is 
classified  as  a  small  dam  in  the  high  hazard  category.  According  to 
the  recommended  criteria  for  evaluating  spillway  discharge  capacities, 
such  impoundments  are  required  to  accommodate  floods  between  one-half 
and  full  PMF.  In  view  of  the  height  of  the  dam  and  the  reservoir  storage 
volume  which  are  both  near  the  lower  limit  of  the  small  size  category, 
one-half  of  the  PMF  was  selected  as  the  spillway  design  flood. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  utilizing 
the  Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by 
the  Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engineers. 

The  data  used  for  the  computer  analysis  are  presented  in  Appendix  D. 

As  determined  by  the  computer  program,  the  one-half  PMF  inflow  hydrograph 
has  a  peak  value  of  2040  cfs.  The  computer  input  and  a  summary  of  the 
computer  output  are  also  included  in  Appendix  D. 

c.  Visual  Observations.  On  the  date  of  inspection,  no  conditions 
were  observed  which  indicate  that  the  spillway  capacity  would  be  signi¬ 
ficantly  reduced  during  the  passage  of  a  flood. 

d.  Overtopping  Potential.  Various  percentages  of  the  PMF  inflow 
hydrograph  were  routed  through  the  reservoir.  It  was  found  that  the  dam 
can  accommodate  less  than  10  percent  of  the  PMF  without  overtopping  the 
dam.  For  50  percent  of  the  PMF,  it  was  found  that  the  low  area  of  the 
embankment  would  be  overtopped  for  a  duration  of  8.5  hours  and  by 

a  maximum  depth  of  2.1  feet. 

e.  Spillway  Adequacy.  Since  the  spillway  cannot  pass  the  recommended 
spillway  design  flood  of  one-half  PMF  without  overtopping  the  dam,  the 
spillway  is  classified  to  be  inadequate. 

A  breach  analysis  was  conducted  to  analyze  whether  failure  resulting 
from  overtopping  would  significantly  increase  the  potential  for  loss  of 
life  or  damage  above  that  which  would  be  expected  during  the  same  flood, 
but  without  failure.  In  the  breach  analysis,  a  trapezoidal  breach 
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section  was  assumed  with  a  50-foot  bottom  width,  1H: IV  sides  lopes, 
end  a  17-foot  maximum  breach  depth.  The  duration  of  failure  was  assumed 
to  be  0.75  hour,  with  breaching  initiated  when  the  dam  was  overtopped 
at  least  by  1  foot .  It  was  found  that  the  dam  would  be  overtopped  in 
excess  of  1  foot  during  the  passage  of  30  percent  of  the  PMF.  The 
computer  outputs  for  the  breach  analysis  are  included  in  Appendix  D. 

Review  of  the  computed  Village  of  Lawaville  flood  stages  resulting  from 
failure  of  Bel-Air  Lake  Dam  indicatas  that  while  the  discharge  from  the 
dam  assuming  no  failure  (1202  cfs,  30  percent  PMF)  would  be  essentially 
contained  within  the  banks  of  the  stream,  the  discharge  due  to  dam 
failure  would  increase  to  about  4440  cfs,  overtopping  the  stream  banks  by 
about  3  feet,  this  possible  increase  in  discharge  will  likely  cause  a 
significant  increase  in  the  potential  for  loss  of  JLife  and  downstream 
damage.  Therefore,  the  existing  flood  discharge  capacity  of  Bel-Air  Lake 
Dam  is  considered  to  be  seriously  inadequate. 


SECTION  6 

STRUCTURAL  STABILITY 

6 . 1  Evaluation  of  Structural  Stability 


a.  Visual  Observations 


(1)  Embankment .  As  discussed  in  Section  3,  altnough  the  embankment 
appears  to  have  settled,  no  signs  of  distress  were  noted  that  Would 
significantly  affect  the  stability  of  the  dam  at  this  time. 

(2)  Appurtenant  Structures.  Although  some  deterioration  of 
concrete  was  observed  along  the  spillway  structure,  the  overall  struc¬ 
tural  condition  is  considered  to  be  satisfactory.  No  portions  of  the 
low  level  outlet  facilities  weie  visible.  Thus,  their  structural  condi¬ 
tions  could  not  be  assessed. 

b.  Design  and  Construction  Data 

(1)  Embankment .  The  available  design  and  construction  information 
does  not  provide  any  quantitative  data  which  could  aid  in  the  assessment 
of  the  embankment  stability.  However,  as  previously  noted,  field  ob¬ 
servations  did  not  reveal  any  signs  of  distress  that  would  significantly 
affect  the  stability  of  the  embankment  at  this  time  and  none  were 
reported  in  the  past.  Therefore,  based  on  visual  observations,  the 
static  stability  of  the  embankment  is  considered  to  be  adequate. 

(2)  Appurtenant  Structures.  Other  than  design  drawings,  no  design 
and/or  construction  data  exists  relative  to  the  appurtenant  structures. 
Review  of  the  drawings  indicates  that  there  are  no  apparent  structural 
deficiencies  that  would  significantly  affect  the  performance  of  the 
appurtenant  structures . 

c.  Operating  Records.  None  available. 

d.  Postconstruction  Changes.  As  noted,  it  appears  that  a  large 
amount  of  fill  has  been  placed  on  the  downstream  slope  of  the  dam  since 
completion  of  construction.  Modifications  to  the  spillway  structures 
are  discussed  in  Section  2.1  b  (2). 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1; 
and  based  on  visual  observations,  the  static  stability  of  the  dam  is 
considered  to  be  adequate.  Therefore,  based  on  the  recommended  criteria 
for  the  evaluation  of  seismic  stability  of  dams,  the  structure  is 
presumed  to  present  no  hazard  as  a  result  of  earthquakes. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /PROPOSED  REMEDIAL  MEASURES 


7.1  Dan  Assessment 


s.  Assessment.  In  view  of  the  seriously  inadequate  spillway 
capacity,  the  condition  of  Bel-Air  Lake  Dam  is  considered  to  be  unsafe/ 
nonemergency.  The  condition  of  the  embankment  is  considered  to  be  fair. 
Although  the  dam  crest  appears  to  have  settled,  no  indications  of  distress 
were  noted  that  woul<  raise  concern  about  the  stability  of  the  dam  under 
normal  pool  conditions. 

The  spillway  was  evaluated  according  to  the  recommended  procedure  and 
was  found  to  pass  less  than  10  percent  of  the  PMF  without  overtopping 
the  dam.  According  to  the  recommended  criteria,  small  dams  in  the  high 
hazard  category  are  required  to  pass  one-half  to  full  PMF.  In  view  of 
the  height  of  the  dam  which  is  closer  to  the  lower  limit  of  the  small 
size  classification,  one-half  PMF  was  selected  as  the  spillway  design 
flood.  The  available  spillway  capacity  is  less  than  the  spillway  design 
flood  of  one-half  PMF.  Results  of  a  breach  analysis  indicate  that  the 
potential  for  loss  of  life  and  downstream  damage  would  be  significantly 
increased  if  the  dam  should  fail.  Therefore,  the  spillway  is  classified 
as  being  seriously  inadequate. 

b.  Adequacy  of  Information.  The  available  information,  in  conjunc¬ 
tion  with  visual  observations,  is  considered  to  be  sufficient  to  make  a 
Phase  I  evaluation. 

c.  Urgency.  The  following  recommendations  should  be  implemented 
immediately. 

d.  Necessity  for  Additional  Investigations.  In  view  of  the 
seriously  inadequate  spillway  capacity,  the  owner  should  promptly  retain 
the  services  of  <  professional  engineer  to  determine  the  nature  and 
extent  of  improvements  required  to  provide  an  adequate  spillway.  In 
the  interim,  the  crest  of  the  dam  should  be  filled  to  the  design  level 
under  the  supervision  of  a  professional  engineer  and  means  should  be 
developer  to  drain  the  lake  during  emergencies. 

7.2  Recommendations /Remedial  Measures.  It  is  recommended  that: 


1.  The  owner  should  inmediately  retain  a  professional 
engineer  to  conduct  studies  to  more  accurately 
ascertain  the  spillway  capacity  and  the  nature 
and  extent  of  improvements  required  to  provide 
adequate  capacity.  Immediately,  the  crest  of 
the  dam  should  be  filled  to  the  design  level  under 
the  supervision  of  a  professional  engineer  and  the 
upstream  face  should  be  provided  with  erosion 
protection. 


2.  The  owner  should  investigate  the  operability  of 
the  outlet  worka  and  should  perform  any  necessary 
maintenance  required  to  make  it  functional  or 
develop  means  to  drain  tha  lake  in  the  event  of 
an  emergency,  it  required. 

3.  The  deteriorating  concrete  associated  with  the 
spillway  structures  should  be  repaired. 

4.  Brush  and  trees  on  the  downstream  face  of  the 
dam  should  be  removed. 

3.  A  minor  seepage  area  below  the  toe  of  the  dam 
should  be  periodically  inspected  to  determine 
if  the  seepage  condition  is  worsening. 

6.  Around-the-clock  surveillance  ahould  be  provided 
during  unusually  heavy  runoff  and  a  formal  warning 
system  should  be  developed  to  alert  the  downstream 
residents  in  the  event  of  an  emergency. 

7.  The  owner  should  develop  a  formal  operating  and 
maintenance  plan  for  the  dam.  Included  in  the 
plan  should  be  a  provision  for  regular  inspection 
of  the  facility. 
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APPENDIX  B 

CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
AND  HYDROLOGIC/HYDRAULIC 
PHASE  I 


DETAILS 
CONSTRAINTS 
DISCHARGE  RATINGS 


MATERIALS  INVESTIGATIONS  None  available 

BORING  RECORDS 

LABORATORY 

FIELD 


CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 


DRAINAGE  AREA  CHARACTERISTICS ;  1.5  square  miles,  predominantly  woodlands  and 

ELEVATION,  TOP  OF  NORMAL  POOL  AND  STORAGE  CAPACITY;  1410 

ELEVATION,  TOP  OF  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY;  1411  .a  HIS 

ELEVATION,  MAXIMUM  DESIGN  POOL:  1*15 _ 

ELEVATION,  TOP  OF  DAM: _ 1411.8  (existing  low  spot) _ 

SPILLWAY: 


a. 

Elevation  14101 

b. 

Type  Concrete  overflow  weir  structure  with  concrete  discharge  apron 

c. 

Width  34  feet 

and  grouted  riprap  chute  channel 

d. 

Length  30±  feet 

e. 

Location  Spillover  Right 

abutment 

f. 

Number  and  Type  of  Gates 

None 

OUTLET  WORKS:  ; 

a.  Type  12- inch  corrugated  metal  pipe,  reportedly  encased  in  concrete 


b. 

Location 

Along  the  .stream  bed  near  the  center  line  of  the  dam 

c. 

Entrance 

Inverts  1397  (design) 

d. 

Exit  Inverts  nqfi.s 

e. 

Emergency  Drawdown  Facilities  12-inch-diameter  valve  (nonoperational) 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type  No  gages 

b. 

Location 

N/A 

c. 

Records 

None 

MAXIMUM 

NONDAMAGING  DISCHARGE:  270  cfs  (available .spillway  capacity) _ 

Note: 

Elevation 

Datum,  USGS. 
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APPENDIX  C 


LIST  OF  PHOTOGRAPHS 
BEL -AIR  LAKE  DAM 
NDI  I.D.  NO.  PA-0066 
MARCH  24,  1981 


PHOTOGRAPH  NO. 
1 

2 

3 


4 

5 


DESCRIPTION 


Dam  crest  and  upstream  slope 
(looking  south). 

Spillway  crest  and  approach 
channel . 

Spillway  discharge  channel  (note 
channel  erosion  below  the  plunge 
pool ) . 

Seepage  area  near  the  toe  of  the  dam. 

Houses  near  Route  29  (approximately 
1.5  miles  downstream  from  the  dam). 
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One  store  and  two  houses  in  the 
Village  of  Lawsville  (approximately 
1.5  miles  downstream  from  the  dam). 


PHOTOGRAPH  NO- 
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REGIONAL  GEOLOGY 
BEL-AIR  LAKE  DAM 


The  Bel-Air  Lake  Daa  it  located  in  the  glaciated  low  plateaus  section  of 
the  Appalachian  Plateau  physiographic  province,  characterised  as  a 
nature  glaciated  plateau  of  nodetate  relief. 

The  geologic  structure  consists  of  a  aeries  of  northeast  trending  folds 
(approximately  N70*E)  which  plunge  gently  to  the  southwest.  The  dip 
of  the  linbs  of  the  folds  in  the  vicinity  of  Bel-Air  Lake  Daa  is  less 
than  two  degrees,  with  the  southeast  liab  slightly  steeper  than  the 
northwest  liab.  The  daa  is  located  just  north  »f  the  Roae  Anticline. 

In  general,  the  discontinuity  trends  are  northeast  and  northwest. 

The  stratigraphy  consists  of  glacial  till  which  will  range  in  thickness 
froa  a  few  feet  to  approximately  200  feet.  The  glacial  till  is  underlain 
by  the  Devonian  Cataicill  Formation,  which  is  approximately  1,800  feet 
thick  in  this  area.  The  Catskill  Formation  is  continental  in  origin, 
consisting  of  red  shale  and  cross-bedded  red  and  green  sandstone  and 
siltstone.  The  shale  strata  tend  to  weather  rapidly  when  exposed. 
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MISSISSIPPI 


Allegheny  Group 

Cyclic  sequences  o f  sandstone,  shale,  lime¬ 
stone  nnrf  font:  f»«ttNsn»ii«  rommerrmi 
font*:  limestones  fArfrArn  wniword;  Tan*  I 
port  Limestone  lower  part  of  ter t ion. 
includes  Freeport,  XittawntHf,  and 
CUn«N  Formation*.  j 


PotUville  Group 

rrtrfeminGfttitf  sandstones  and  conglomer- 
aft*  with  thin  shales  and  cools;  mmi  coats 
mineable  locally. 


ANTHRACITE  REGION 

:^j  Post-Pottsville  Formations 

■  j  Rrown  nr  gray  sandstones  nnd  shales  with 
-J  pom*  rnripfomcrnf*  and  xHmprotii  «(«#• 
«M«  coals. 
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Msuch  Chunk  Formation 

lird  mhntrik  with  hmwn  In  grnuish  gray 
flaggy  *i  ndstours:  nitludr*  (Irrrnhriri 
f,i, acetone  in  Fayette,  Westmoreland,  nnd 
Somerset  rmtntirs;  l^iynlhnnnn  Limestone 
a l  the  base  in  wiMf AwePlrr*  /Pennsylvania 

I’ocono  (.roup 

gray,  hard.  massive,  rrose 
b'ddnt  rnnglnmeratr  oml  sandstone  unfA 
pn me  shale;  ii/rfm/i*  hi  thr  Appalachian 
Hat  ran  Rurgonn,  Shenango,  Cuyahoga, 
Cumsewagn,  (tarry,  nnd  Knapp  Forma 
t  ion  A;  titrfttrftA  pari  of  "Oswayo"  of 
hi.  L.  Fuller  in  /Vllrr  and  Tioga  counties. 


Pottsville  Group 


Light  gray  to  white,  coarse  groined  sand¬ 
stones  and  conglomerates  with  non  is  mine¬ 
able  ennl;  includes  Sharp  Mountain, 
Schuylkill,  and  7VmWi«B  Run  Forma¬ 
tions. 


Conemaugh  Formation 
Cyclic  sequences  sf  red  «*d  gray  shales 
mnd  siltstones  with  thin  limsstonss  and 
coals;  MAMIM  Mahoning  S*f*dif<**«  Com¬ 
monly  present  at  base;  Ames  Limestone 
present  in  middle  of  sections;  Brush  Crook 
Limestone  in  lower  part  of  section. 


;  DEVONIAN  j 

i  UPPER 

CENTRAL  AND  EASTERN  PENNSYLVANIA 
Oawayo  Formation 

Z?rmp nnd  greenish  gray,  /ins  and 
medium  grained  sandstones  with  some 
shales  and  scattered  calcareous  lenses; 
includes  red  shales  which  become  more 
numerous  eastward.  Relation  to  typo 
Oswoyo  not  proned. 

Catskill  Formation 

Chiefly  red  In  brownish  ohaloo  and  sand-  * 
slants;  includes  gray  and  grssnish  sand¬ 
stone  tongues  named  Ktk  Mountain, 

Honesdalc,  Shohoia,  and  Delaware  Riser 
in  the  east 


°*~l 


Marine  beds 

Gray  to  olivs  brown  shales,  grnywaekes, 
and  sandstones;  contains  "Chemung"  beds 
and  “Ibirtage”  beds  ineluding  Burkst, 
Brallier,  Harrell,  and  Trimmers  Rock; 
Tally  Limestone  o(  bt tee. 


Susquehanna  Group 

Rarbed  line  is  "Chemung-  Catskill"  con¬ 
tact  of  Second  /Pennsylvania  Survey 
"aunty  reports;  barbs  on  ‘CAtmunp"  side 
of  line. 
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